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Swift Overview

 Launch November 20, 2004
 Gamma Ray Burst (GRB) Observatory
 NASA funding, with European contributions
 Burst Alert Telescope (15-350 keV) detects

and locates GRBs (~6 seconds)
 Spacecraft slews to point to GRB
 X-Ray Telescope (XRT) and UV-Optical

Telescope (UVOT) follow-up
 Instruments on the ground (e.g. RAPTOR)

immediately notified
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Gamma Ray Bursts

 Biggest explosions in the Universe
• ~1053 ergs/10 seconds (isotropic equivalent)
• Peak emission 0.1-1 MeV

 Huge variety of time behaviors
 Durations milliseconds to minutes

• Bimodal--Long and short bursts
 Long GRBs found in star-forming

regions in distant galaxies (Z~1 or larger)
 Nobody knows where short ones
    are found (yet)
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GRB Data “Gap”

Beppo-SAX took at least 6-8 hours to perform an afterglow
follow-up observation with its narrow field instruments,
and only saw about 10 bursts per year.



David Palmer LANL 2005-04-15

Mask

Detector Plane
32,768 CdZnTe detectors



David Palmer LANL 2005-04-15

The BAT mask
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Swift sees GRBs

 31 so far detected and located
 Many more det. but not located
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SGR 1806-20

 December 27 Giant Flare (about 5 weeks after launch)
 Brightest (apparent) source ever seen from outside solar system

• 0.8 ergs/cm2/s above 45 keV for 160 ms
• Several times brighter than Full Moon
• 15 kpc away

 Soft Gamma Repeater
• Very high magnetic field ~1015 G
• ~4 known
• Many small bursts (up to dozens per day when most active)
• Rare Giant Flares (3 in 30 years)

 100x as luminous as two previous Giant Flares
 2x1046 erg~10% of total magnetic field energy
 Would be visible as short/hard GRB out to 40 Mpc
 Slew of Nature and other papers in coming weeks
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SGR 1806-20
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Other Swift news

 BAT performance excellent, much better than expected
 Typical position accuracy for GRBs is ~1 arcminute

• Promise was 4 arcminutes
 ~100 GRBs/year
 Sensitivity is as predicted

• Many new and previously-known persistent sources seen routinely
 Energy range is better than expected, down to ~12 keV
 XRT has thermal problems

• Some restriction of operations, but not dire

 All data is now public, so the floodgates are open


